INTRODUCTION.
Proteins often work as parts of large macromolecular assemblies that carry out cellular processes. Understanding protein function is advanced by the identification of the interactions of proteins with other proteins or with other ligands such as nucleic acids or small molecules. We have been interested in designing and implementing simple yeast-based assays to identify or characterize these interactions.
METHODS.
A yeast activation domain array was screened as in Uetz et al. [1] . Phage display and computational prediction of protein networks for yeast SH3 domains is described in Tong et al. [2] . Gel shift assays were carried out using a fragment of the SUC2 promoter and yeast extracts of pooled glutathione S-transferase (GST) fusions [3] . The yeast biosensor and its use in identifying mutations or ligands are described in Tucker and Fields [4] .
RESULTS AND DISCUSSION.
We have generated an array of ~6000 yeast transformants, each designed to express one of the open reading frames (ORFs) of Saccharomyces cerevisiae as a Gal4 activation domain fusion for use in the two-hybrid assay [1] . This array has been screened against >700 proteins to identify over a thousand potential protein-protein interactions. In one approach, we determined the protein interaction partners for a peptide recognition module [2] ; genome sequences have identified numerous members of these module families.
Our approach consists of obtaining two sets of predicted networks: one from the computational prediction of interacting proteins based on peptide ligand data from phage display and another from the experimental identification of interactions from large-scale two-hybrid interactions. Using this strategy with SH3 domains (which recognize proline-containing peptides) from yeast, computational analysis of the hypothetical and experimental networks showed a substantial intersection of the data sets. This analysis identified a set of 53 highly likely SH3-domain interactions, several of which have been confirmed in vivo by coimmuno-precipitation experiments.
To identify DNA-protein interactions on a genomewide level, we have applied a biochemical genomics strategy [3] . An array of ~6000 yeast strains, each containing a different yeast ORF fused to GST, is grown in defined pools and GST-ORFs are purified; pools are assayed for activities, and active pools are deconvoluted to identify the source strains. We used this approach with a DNA fragment from the yeast SUC2 promoter and characterized ten yeast proteins with binding activity for this fragment, of which three appear to be specific.
We have developed a biosensor that reports the binding of small-molecule ligands to proteins as changes in growth of temperature-sensitive yeast. The yeast lack dihydrofolate reductase (DHFR) and are complemented by mouse DHFR containing a ligand-binding domain inserted in a flexible loop. With either the FKBP12 protein (which binds FK506) or the estrogen receptor α (ERα), yeast show increased growth in the presence of the corresponding ligand. We used this sensor to identify mutations implicated in ligand binding, and to screen a chemical array to identify ligands that bind to FKBP12 or ERα.
